Purpose: Cervical cancer is the second most common cancer in women in India with annual mortality of around 60,000.
Purpose
Cervical cancer is the second most common cancer after Breast cancer in women of India with annual mortality of around 60,078. [1] Brachytherapy is an integral part of treatment of CA Cervix. In developing countries like India, most of the cases are detected in an advanced stage, i.e., in the International Federation of Gynecology and Obstetrics (FIGO) Stage IIB-IVA. [2] In the locally advanced stage disease, external beam radiotherapy (EBRT) along with concurrent chemotherapy (cisplatin as radio sensitizer, at a dose of 40 mg/m 2 as per institutional protocol) followed by high dose rate (HDR) intracavitary brachytherapy (with minimising doses to organs at risk) becomes the treatment of choice. Dose of EBRT ranges from 4000 to 5000 cGy in 20-30 fractions, 180-200 cGy per fraction over a period of 5 weeks, five fractions per week delivered using conventional or conformal radiotherapy technique. [3] Brachytherapy plays an anchor role in management of cervical cancer and forms an integral part of radiation therapy. Intracavitary brachytherapy remains the most commonly practiced form of brachytherapy for cervical cancer. [4] The conventional Fletcher's applicator has a stainless steel tandem and two colpostats or ovoids which are fixed to hollow handles for loading of radioactive sources. The rigid tandem used in Fletcher's applicators has curvatures like 15°, 30°, or 45°. [5] 3D image based ICBT is currently the standard mode of treatment in cervical cancer which is being practised in our institution (MCH, Kolkata) with dose prescribed to Point A. Total treatment duration in our institution using conventional ICBT doses i.e. 7Gy per fraction per week in 3 fractions is 8-9wks depending on logistics & patient's complianace. On the contrary, treatment duration using higher doses of ICBT (9Gy per fraction per week in 2 fractions) is 8 weeks. Several studies have described lower pelvic control and survival rates with prolongation of treatment duration. In short it can be said that overall disease free survival can be maximised by reducing treatment time by giving large dose per ICBT fraction. This is a prospective study was undertaken with the aim of assessing the feasibility and tolerability to evaluate the effects of treatment duration shortening by means of higher doses (9Gy/fraction/week for 2 fractions) per fraction of ICBT comparing with conventional (7GY/fraction/week for 3 fractions) doses with respect to local control rate (tumour response), disease free survival, overall survival &acceptable bladder and rectal toxicity and late toxicity of rectum, bladder, skin, vaginal mucous membrane, GI & Hematological system toxicity in case of locally advanced carcinoma of cervix.
Material & Methods
Conventionally, brachytherapy is delivered after completion of EBRT and most procedures related to HDR BT use conventional doses of 7 Gy per fraction for 3 fractions. This prospective open label randomised clinical trial included ( Table 1) 60 patients of biopsy proven cases of locally advanced Carcinoma cervix attending Radiotherapy OPD, treated with HDR brachytherapy using fletcher-suit-delclosapplicator during the period January 2018 to June 2019, and traced till September 2019. All these patients were treated with combination of EBRT followed by intracavitary brachytherapy with either 9Gy ×2# or 7Gy×3#. All patients had routine workup and All patients were given external beam radiotherapy dose of 50Gy in 25 fraction with 2Gy /#, five days a week schedule to whole pelvis using anterior and posterior parallel opposed portals on 780C Theratron Telecobalt. All these patients are randomly allotted (Fig 1) & treated with ICBT using FLETCHER -SUIT -DELCLOS applicator (Tandem with ovoids) by iridium 192 with HDR afterloader unit with VARIAN ECCLIPSE Treatment Planning System (TPS). They were allotted in 2 arms (n= 30) & received 9 Gy ×2# and 7 Gy ×3 # respectively. Response was assessed using the RECIST version 1.1. Radiation induced toxicities was assessed and graded. Disease free survival was estimated based on the duration from the date of completion of treatment to the date of last follow up/recurrence of tumour/ death in the patients who have achieved Complete Response. During treatment patients were reviewed weekly. After treatment completion, patients were reviewed at six weeks, then at 3 months, 6 months, 9 months and 12 months. Radiation induced toxicities was assessed and graded according to RTOG/ EORTC acute and late toxicity grading criteria. All the data was (Table 3 ). In the dosimetric analysis, mean 2 cc bladder dose in the study arm is significantly low as compared to control arm (p = 0.01). Mean point A dose and mean 2 cc rectal doses are also lower in study arm as compared to control arm but it was statistically not significant . Hence there were less chance of bladder & rectal toxicity without affecting therapeutic goal. Mean duration of follow up was 14 month (range 12-16month).The median follow up for the whole group was 13 months. The median follow-up for Study arm was 15 months and for Control Arm, it was 14 months. 1yr tumour control in both the arms has equivalent results showing 80% in study arm v/s 63.3% in control arm. Response was not significantly better in study arm (p = 0.347) but ORR (Overall response rate) was similar (93.3% vs 90%) in both the arms. Comparing from Kaplan Meir DFS curve the 1 year disease free survival rate was 60% for study arm and 52% for control arm (Fig 2) . The Median DFS was better in study arm (14 months vs 12 months). As there is no death in both the arms during study, overall survival remains the same in both the arms. Multivariate analysis showed that overall treatment time was an important prognostic factor in local control and DFS (p = 0.006 Gy as compared with > 7 Gy , but effects of dose per fraction on cure rates are equivocal. [6] Patel et al, (2005, 2011) demonstrated that two applications of HDR ICBT with 9 Gy per fraction was both safe and effective with good local tumour control and minimum toxicity. The actuarial 5 yr local control rate was 74.5%. [7] An American study found that two fractions of HDR ICBT with 9 Gy per fraction or even with 9.4 Gy per fraction, survival rates after 2, 3, and 5 years were 83%, 78%, and 78%, respectively [8] In a prospective institutional study in southern India, from 1 st June 2012 to 31 st July 2014, 76 patients of cervical cancer were treated with concurrent chemoradiation followed by ICBT with 9 Gy per fraction in two fractions, 7 days apart. Median follow up period was 24 months. The 2 year actuarial local control rate, disease free survival and overall survival were 88.1%, 84.2% & 81.8% respectively. [9] The ABS recommended that the individual fraction size in HDR brachytherapy should be <7.5 Gy with a total of 4 to 8 applications, But they also added that these recommendations were not adequately tested and was inferior to clinical experience. (Nag etal; 2000) . [10] Present study results are in concordance with the results of earlier studies. So 9 Gy/# HDR Brachytherapy is an effective and safe dose fractionation with equivalent response and manageable toxicity that can be used in developing countries with excessive patient load. The most likely reason for this is the prolongation of overall treatment time when we use three fractions instead of two after external beam radiation. As the toxicity is not significantly high with higher dose per fraction, decreasing the number of fractions is a more practical approach in our set up, provided a favourable application is possible.
Conclusion
In a developing country like India, keeping the patient compliance and convenience in mind, two fractions of 9 Gy can be safely administered in ICBT for Locally advanced carcinoma cervix. This is a practical approach when desired dosimetry has achieved as this reduces multiple exposure to anaesthetic drugs & multiple admissions in Indoor, thus coping with the fairly large patient load in a busy Government Hospital. Further large Prospective, multi institutional, randomised studies are needed for validation for benefit the entire mankind & future direction.
